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PROBLEM TO BE SOLVED: To provide a steel material having good 
toughness at base material and a heat affected zone. 
SOLUTION: The steel material contains 0, Si, Mn, P and S in a 
appropreate range and contains 0.01-0.03% Ti, 0.003-0.010% N, 
0.003-0.02% REM, and also TiN having an equivalent circular 
diameter of 5-100 nm are dispersed in the number of >2 x 
106/mm2, and further preferably, REM-containrng inclusions having 
an equivalent circular diameter of 50-500 nm are dispersed in the 
number of >105/mm2. MTIN defined by the formula: MTiN=[%Ti] x [% 
N] is 4.0 X 10-5 to 2.0 X 10-4 and also DTiN defined by the formula: 
DTiN=[%N]-0.292 x [%Ti] is -2.4 x 10-3 to 4.1 x 10-3, wherein [%N] is 
N concentration in the steel expressed by mass% and [%Ti] Is Tl 2 
concentration in the steel expressed by mass%. -g- 
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1 iumffi©i914€:m3-a-^fflA^cREM$^ 

/^^i^55*»^i^J^■rSo L;^c*ior, »34'©rem?ss«h 

S%-CO. 0 0 3%~0. 0 2%©ffiH*i»*0t». 
[0043] iBIC^r. Cu. Ni. Mo. Cr. Nb. 

V. B. Zr, Ta. Co, W, Ca, Mg<Dimttc 

[0 044] Cu. N i «?$S14*JJ:0''HAZlS14tcSE 
50 1. 5Sfi%*iB^5<t:i§Stt*Jj:iyfHAZ5iJ 
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[0045} Mo. Cr ««M<D^, ^tt*[Sj±$# 

•2.. L/*='L. imm%^m!L^tmn<Dm^. mtm.is 
j:o'HAZfPtt*i^{b-r^fc*. t»-rn*>i. o«fi% 

[0046] N b «Sl!tiSi^©®M^b(C«5Si^c?c^-C* 
0. ei!t©t8*SffJtt«%e^S'e-S. Uil^L. 0. 0 5 
Mfi%*re^^iHAZi5tt*5^^k-rS/c*, 0. 0 5 

[0047] V (iS«©iSt4?rl^±5 L-*^ b 0 . 
0 5SS%4ax..Si?gS14*sJ:0'HAZiJtt*i^^L-r 
Sfc*. 0. 0 5©«%«T*J*T*bC>. */c> TKW 

[0 04 8 ] B««StAntt*lii46-ceW^HAZ®ti 
«B«3l4W€r(6l±S-B-S, 0. 0 0 2Hfi%€ra 

^r^ftn-rsi HA zi}tt^«g«tt*j^<k-rifc*. 

0. 0 0 2Sfi%fe^T*5SfSl/t\ */c, TPS«#«:^i 

[0 04 9] Zr», Mn{Cfll5feL-riiJfi-CiiiS{t!K»*J^ 
est. ^Kffi52^tcm%*«5imk5n^Ci*S2« 
«,fi.©e«-?'HAZ©tS«WttS©|^±KW?S!)-C* 

fflL/0. 0 3®s%*ffl^L■5«tHAZlatt*i^^b•^- 
€./ci^>. ±KB«0. 0 3®fi%*sW*Ll,^ S/c, TliB 

Ta, Co, W«et^«D?SS. L/*» 
0. 0 5HS%*fflilSieM©iJ14. ^ttfci 

f>*HAz®gtt*5m-rs:fcj6. o. o 5s«9«ij(T*5jf? 

[0 05 0 ] Ca«, Mn(CS$fel/riifa-CK'fb!t«7*ffJ 

b. ssD°D©ei!*-?'HAz©ta*se«ji4H©isi±{cw?»t?* 

-5.. 0. 0 0 5WS%*S^'2>ifI;^Ad::^^5E^ 

*5tittIbl0©ta«Wtt«^^{l:$-l±^fc«), 0. 00 5 

[0 05 1 ] Mg«, MntCfi^feLrSSa-CSI^b^^ffJ 

0 . Ka®e*t^H A z ©««fl<ji4«<Di6i±{cw?ar* 

■S. L*^L, 0. 0 0 6SS%>&^^^,t)fWj:/rii!^ 

*5tiSnoiB©ta«a^ttm*^^b3-t±sft:&, o. ooe 

[ 0 0 5 2 ] S/c. *^BjfJ<DS{jS:^iS(3:, »^^©« 
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igtc J: r <t SMM® ■set -cH^ 5 n 

«&«:«. Ce. La5?©REM*l 0HS%JiLh^W-r 

S^^. i -jiy:xji^)V, Fe-Si-REM 

10 [005 3] ^mmmm 5 n.5ia«©^«-c* s^>t- 

[0 054] 

[Xjspd] «l(c.Wiffi^!£©Jf«i^v^*i^^'pofc. mm 

4 0mm-C4)^, ^4i©T i N©S«. LrS9*© 

Tifiis> mss*g:{bs-a-, 3::rc, rem$w/mS!Bj 
ommt^t Lxm^oR e Miss^r^-fb? -a-s C <t T? 

i^L/i:, REM?(ga©iS^fCfflt,^/cREM-^«RE 
20 M^WfiA5 3 0Mfi%SS©5 •;.i^;x^^f;U*^C^BF 
e - S i - R E M^^r* «5 . C *x6©^^©J»m»IaI 

[ 0 0 5 5 ] * 1 (c«, /rSE^©^tsttfcss*ef^o/c, 

[0 0 5 6 ] «1©T i NfciO'REM^^/ra^©® 
85!©?!'I5£«. fllM©S/l 1 /4 mm^ hmmi^:f ViJU. 

m^imb, cn*. 3oooof^©fs^-c2ooo/x 

m' ©ffiStciS-^ r T E MtS^-r -5 C i T*} OS -c. /c, 
30 ffltfc*j|iJ^l/ft:)Kf^©rt. 3 0<i{C-3t,»-CEDX-CffifiS 

[005 7] *^H^Sa». e«*i J:{>'?gSAS^*i 1 0 
~1 00kJ/mm©iUi'ha^>^SSfS5P*'5«.»«i 
b ^7 h n X ^ ys«a8©]S§ilsK{c*jti rt^^tcJ&c^Mif? 

[ 0 0 5 8 ] ;*c^lBS9». Ti. N. REM©fi«^ 

tcfUWU. rfi[^SfflIM{cW3a))&:T i NiREM^W/r 
?5E!^©^i$(tfc^* W-r -S C i -CftjfiFJi St*i9tt*s X O' A 
40 A?ft^g«cfe(,^-r*>mft?!&:HAZiJ14=&^gtL'TC>S, 

[0 05 9] —13, mmViit^m^^T i N-^REM 
^mi^&^<D9tmmi}miEr:t£ I, ^fcJ*. SWfc i i>- H 
A Z ©IStSfl<3ttH*5s^ ■oXi.^i,, 

[0 0 6 0]»I12«. ai«©Ni*g*iig-rr> 5-1 
0 0 nm©T i N©fflSBBa[*s/hSl-»/cA. Slsfiiiiyf 
HAZ©iJtt*5®t-». 

[006 1 ]Sil3«. MTT«©fii*l:'c#-r3f. 5~1 

0 0 n m©T i NWfflSStSBfiAVh^ < . fl^^^cT i N i> 

50 [0 06 2]iS14«. Xi,,nifi<mifim^. 5-1 
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[0 06 3]iH15«. Dj,n(Omf)^:kt'r¥. 5-1 
OOnmODT i N<D(i®[IBKAM^^<. 3 iffl:?^^ 
T i N*5^S*fai'r€>/ci6. S«4s<fcO'HAZCOSJ14*^ 

[0064}IH16«. NiS^fjm-r^. 5-1 00 n 
m(OT i N©fiSffia[*^/h5l^<DK:»nx.r. REM?SS 
^><g-r^. 5 0-5 0 OnmCOREM^W/ra^^CDill^ 

[006 5 }»17«. NtaSJ&^fi-r^. 5-lOOn 

<fc. 5 0^50 On m(DREM^^fy&m<omm^Ptf: 
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